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CLAIMS: 

1 • A method for detecting or dete/mining delivery and 
expression of nucleic acid introduced intc/a cell comprising; 

introducing labelled nucleic acid/faolecules that encode a reporter 
5 gene into cells; 

detecting labelled cells asyfo indication of delivery of the nucleic 
acid into a cell; and 

measuring the produ^/of the reporter gene as an indication of DNA 
expression in the cell, wheVeby delivery and expression of nucleic acid 
10 molecules in the cell is/detected or determined, 

2. The method of claim 1, wherein the labelled cells are 
detected by flow cytometry, fluorimetry, cell imaging or fluorescence 
spectroscopy. 

O^OV^? 3. The method ofp^Tm 1, wherein the labelled cells are 
15 detected by flow cytometry 

4. The metKod of claim 1, wherein the nucleic acid molecule is 

DNA. 

5. The method of claim 1, wherein the label is iododeoxyuridine 
(IdU or IdUrd) or bromodeoxyuridine (BrdU). 

20 6 - The method of claim 1, wherein the reporter gene encodes a 

fluorescent protein, or enzyme or antibody. 

7. The method of claim 6, wherein the enzyme is a luciferase, 
£-galactosidase or alkaline phosphatase. 

8. The method of claim 6, wherein the fluorescent protein is a 
25 red, green or blue fluorescent protein. 

C^g^-^S. The mejnod of claim 16, step (a) comprises contacting the 
0 nucleic acid molecule/ is with a delivery agent that comprises a cationic 
compound. 

10. The metr/od of claim 9, wherein the compound is selected from 
30 the group consisting of N-[1 -(2,3-dioleyloxy)propyl]-N,N,N-trimethyl- 

ammonium chlorid| (DOTMA), dioleoylphosphatidylethanolamine (DOPE), 
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2,3-dioleylox 
aminiumtriflu 
(DOPE), C 52 H 



/-N-[2(spermine-carboxamido)ethyl]-N / N-dimethyl-1-propan- 
Droacetate (DOSPA), dioleoyl phosphatidylethanolamine 
106 N 6 O 4 4CF 3 CO 2 H / C 88 H 178 N 8 0 4 S 2 .4CF 3 C0 2 H, 

c 4 oH 84 no 3 p.|;f 3 co 2 h, c 50 h 103 n 7 o 3 .4cf 3 co 2 h / C 55 H 116 N 8 0 2 .6CF 3 C0 2 H / 

5 C 49 H 102 N 6 O 3 .*CF 3 CO 2 H, C 44 H 89 N 5 0 3 .2CF 3 C0 2 H, C 41 H 78 N0 8 P), 
C 100 H 2 06N 12 O l S 2 .8CF 3 CO 2 H / C 162 H 330 N 22 O 9 . 1 3CF 3 C0 2 H, 
C 43 H 88 N 4 0 2 .2CF 3 C0 2 H, C 43 H 88 N 4 0 3 .2CF 3 C0 2 H and (1 -methyl-4-(1 -octadec- 
9-enyl-nonac ec-1 0-enylenyl) pyridinium chloride. 

1 1 . The method of claim 10, wherein the nucleic acid molecules 
10 are natural chromosomes, artificial chromosomes, fragments of a 



chromosome 
megabase in 
12. 



or naked DNA that is greater than at least about 0.6 
size. 

The method of claim 1, wherein the nucleic acid molecules 



are artificial chromosomes, plasmids, chromosome fragments, naked 
15 DNA, or natural chromosomes. 

^^^^^13. The method of claim 1, wherein the nucleic acid molecules 
are artificial chromosome expression systems (Aces). 

14. The method of claim 1, wherein the cells are eukaryotic 

cells. 



3 cell lin 



The method of claim 14, wherein the cells are primary cells, 



plant 
16. Th 
nuclear transfer 



cells, animal cells, 
u method of claim 15, wherein the cells, are stem cells, 
donor cells, tumor cells or transformed cells. 
17. A method for^onitoring the delivery of a nucleic acid 
25 molecule into a cell comprj, 

(a) labeling thj6 nucleic a^d molecule; 



(b) delivering 

(c) detecting 
cytometry, fluorimetry, 



labeled Yiucleic acid molecule into a cell; and 
beled n\jcleic acid molecule in the cells by flow 
tSVescence spectroscopy, as an 



30 indication of delivery of nucleic aoJd molecule into the cells. 
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18. The method of cla 
labeled with a thymidine analo 

19. The method of clai 
iododeoxyuridine or bromodeoxyuridlne. 




, wherein the nucleic acid molecule is 
ein the thymidine analog is 



20. The 
a cationic compo 



ammonium chlori 
2,3-dioleyloxy-N 
aminiumtrifluoroa 
(DOPE), C 52 H 106 N 



method of claim 19, wherein a delivery agent comprises 
und, and the nucleic acid molecule is treated therewith. 
21. The method of claim 20, wherein the compound is selected 
from the group consisting of N-[1 -{2,3-dioleyloxy)propyl]-N,N,N-trimethyl- 
ie (DOTMA), dioleoylphosphatidylethanolamine (DOPE), 
2(spermine-carboxamido|ethyll-N,N-dimet-hyl-1 -pr-o-pa-n- 
;etate (DOSPA), dioleoyl phosphatidylethanolamine 
,0 4 -4CF 3 C0 2 H f C 88 H 178 N 8 0 4 S 2 .4CF 3 C0 2 H, 



C 40 H 84 NO 3 P.CF 3 cb 2 H, C 50 H 103 N 7 O 3 .4CF 3 CO 2 H, C 55 H 116 N 8 0 2 .6CF 3 C0 2 H, 
C 4 9H 1 02N 6 O 3 .4CF 3 :O 2 H / C 44 H 89 N 5 0 3 .2CF 3 C0 2 H, C 41 H 78 NO s P), 
C 10 oH 2 o6N l2 0 4 S 2 .8CF 3 C0 2 H, C 162 H 330 N 22 O 9 .1 3CF 3 C0 2 H, 

C 43 H 88 N 4 0 2 .2CF 3 C0 2 H, C 43 H 88 N 4 0 3 .2CF 3 C0 2 H and (1-methyl-4-(1-octadec- 
9-enyl-nonadec-1 (p-enylenyl) pyridinium chloride. 

22. Tto method of claim 18, wherein the nucleic acid molecule is 
a natural chromoteome, an artificial chromosome, a fragment of a 
chromosome or na^ed DNA that is greater than at least about 0.6 
megabase in size. 

23. A methcJ^I for screening agents for the ability to deliver 
nucleic acid molecul9^to a c^mcornprising: 

(a) delivering a\labeled nucleic acid molecule into the cell in the 
presence of the ajgent; an\ 

mine the\umber of cells containing the label, as an 

agent to deliver nucleic acid molecule into 



(b) dete 
indication of the ; 



the cell. 

24. The metho^-^-^€WTC23, wherein the number of cells is 
determined by flow cytometry, flu\rimetry, cell imaging or fluorescence 
spectroscopy. 
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ry 



&&D^> 27. The 
from the group 




25. The method of cla^HnZSL wherein the label is 
iododeoxyuridine or bromodeaxyuridine. 

26. The method of claim 23, wherein the agent comprises a 
cationic compound. — * — 

method of claim 26, wherein the compound is selected 
consisting of N-[1 -(2,3-dioleyloxy)propyl]-N,N,N-trimethyl- 
ammonium chloride (DOTMA), dioleoylphosphatidylethanolamine (DOPE), 
2,3-dioleyloxy-lll-[2(spermine-carboxamido)ethyl]-N / N-dimethyl-1-propan- 
aminiumtrifluordacetate (DOSPA), dioleoyl phosphatidylethanolamine 
10 (DOPE), C 52 H V06 N 6 0 4 4CF 3 C0 ? H, C 88 H 178 N 8 0 4 S 2 .4CF 3 C0 2 H / 

C 40 H 84 NO 3 P.CF 3 0O 2 H, C 50 H 103 N 7 O3.4CF 3 CO 2 H / C 55 H 116 N 8 0 2 .6CF 3 C0 2 H, 
C 49 H 102 N 6 O 3 .4CF 3 CO 2 H, C 44 H 89 N 5 0 3 .2CF 3 C0 2 H, C 41 H 78 NO s P), 
C 100 H 206 N 12 O 4 S 2 .8CF 3 CO 2 H, C 162 H 330 N 22 O 9 . 1 3CF 3 C0 2 H, 

C 43 H 88 N 4 0 2 .2CF : C0 2 H, C 43 H 88 N 4 0 3 .2CF 3 C0 2 H and (1 -methyl-4-(l -octadec- 
15 9-enyl-nonadec-J O-enylenyl) pyridinium chloride. 

28. The method of claim 23, wherein the nucleic acid molecule is 



20 



a natural chromosome, an 
chromosome or naked D, 

29. The meth 
a natural chromosome 
chromosome or naked 




chromosome, a fragment of a 
asmid 

23, wherein the nucleic acid molecule is 
al chromosome, a fragment of a 
an at least about 0.6 



megabase in size. 

30. The method oil claim 1, wherein the cell is selected from the 
group consisting of a primary cell, an immortalized cell, an embryonic 

25 cell, a stem cell, a transformed cells and a tumor cell. 

31 . The method of claim 17, wherein the cell is selected from 
the group consisting of a pnjrary^&ell, an immortalized cell, an embryonic 
cell, a stem cell, a transformed cells and a tumor cell. 

32. The method of clairtt 23, wherein the cell is selected from 
30 the group consisting of a primarAcell, an irnmortalized cell, an embryonic 

cell, a stem cell, a transformed ceNV^arfjTa tumor cell. 
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